The psychophysical responses to noxious cold stimulation of the skin in normal human subjects are not well understood. Continuous pain ratings with the visual analogue scale is an important method to assess these responses. In this study, we addressed several important issues about the parameters with which stimuli are delivered: the type of skin stimulated, the rate with which the stimulus temperature decreases, and the dimension of the pain rated by subjects. Cold stimuli were delivered to the thenar eminence (glabrous skin) and the dorso-lateral hand (hairy skin) via a 4 cm 2 Peltier-type stimulator. Cold and pain thresholds were determined by the method of limits (MOL). A computerized visual analogue scale (VAS) was used to obtain continuous ratings of pain intensity and affect. The McGill Pain Questionnaire (MPQ) was used to assess the quality of cold-evoked pain. Supra-threshold stimuli (348C base) were delivered at 0.5, 1 or 28C/s to 28C, held for 20s and returned to baseline at 98C/s. These studies revealed: (1) Cold thresholds, measured with MOL, were lower (i.e. occurred at higher absolute temperatures) for the hairy skin of the dorso-lateral hand compared to the glabrous skin of the thenar eminence. (2) A similar pattern was evident for cold induced pain thresholds with MOL at 1.58C/s and with intensity and affect VAS scales at 0.5 and 18C/s. (3) Exponents for supra-threshold ratings ®t to power functions were larger for the glabrous skin site than the hairy skin site regardless of cooling rate or dimension of pain measured. (4) All pain indices were higher for slower cooling rates. (5) No signi®cant differences were found in the pain indices for pain ratings of intensity and affect. (6) A substantial proportion of subjects chose words representing paradoxical heat with the MPQ. (7) Painful paradoxical heat sensations occurred most often during cooling, while innocuous warm sensations mainly occurred during the rewarming phase. q 1999 International Association for the Study of Pain. Published by Elsevier Science B.V.
Introduction
Little is known about how normal subjects respond to supra-threshold cold stimuli. Previous studies of cold pain have predominantly focused on maximum pain ratings during maintained cold stimuli (Chery-Croze, 1983; Chen et al., 1996) , not on changing responses to dynamically presented stimuli. Recently, Davis (1998) used a computerdriven visual analog scale (VAS) to continuously sample subject's pain and prickle ratings in response to noxious cooling in the intact state and during A-®bre blocks. The results suggest that cold pain perception may involve more than one type of primary afferent as well as complex central processing. Continuous pain ratings in a recent study by Morin and Bushnell (1998) suggest that cold receptors may be located deeper than other thermal receptors. As the use of continuous ratings of supra-threshold stimuli becomes more common to assess cold perception in normal subjects and in patients, several issues pertaining to the assessment of cold pain psychophysically require inspection.
The ®rst issue is the cooling rate of cutaneously applied stimuli. Fast heating rates to suprathreshold temperatures have been shown to preferentially activate Ad -nociceptors whereas slower heating rates activate C-®bre nociceptors in rats (Yeomans et al., 1996; Yeomans and Proud®t, 1996) . Fast heating rates also evoke higher discharge rates in cat polymodal nociceptors (Bessou and Perl, 1969) . In humans, fast heating rates to suprathreshold temperatures evoke 
